request to estimate the national costs of the degradation of the marine environment. According to the results, Finns are willing to contribute annually €105-123 per person to achieve GES in the Finnish marine area. This indicates that the total monetary benefits of reaching GES are €432-509 million annually in Finland. The results also show that Finns value a healthy marine environment irrespective of how far from the coast they live and even if they do not use the sea themselves. They particularly want public funding to be allocated to reducing hazardous substances and eutrophication. Moreover, Finns place especially high importance on cultural ecosystem services related to the existence of habitats for species as well as on recreation and aesthetic values. This confirms that the public funds used for Baltic Sea protection measures seem to be largely accepted even by the population mainly benefiting from non-use values.
Introduction
Assessing the returns from marine protection efforts in economic terms is an urgent necessity [1, 2] . The health of marine ecosystems and its capacity to provide goods and services is jeopardized by traditional and emerging anthropocentric pressures arising, for example, from an increasing demand for food and raw materials [e.g. 3] . Businesses satisfying these demands create tangible and significant economic gains, easily measured using indicators such as value added and number of jobs [e.g. 4] . How then to justify efforts to protect the marine environment and biodiversity, where the costs of action are immediate and observable and the benefits are uncertain, delayed and difficult to monetize? EU Biodiversity Strategy to 2020 (COM (2011) 244) calls for actions to assess the economic value of ecosystem services and their recognition in European accounting and reporting systems. However, the development of marine ecosystem accounting or Blue Growth indicators reflecting negative environmental externalities and non-market benefits are in their infancy [5, 6] . Such a question arises also from the European Union (EU) Marine Strategy Framework Directive (MSFD) (2008/56/EC), which aims at achieving Good Environmental Status (GES) for Europe's marine and coastal waters by 2020. The directive follows an adaptive management approach and requires Member States to develop a Marine Strategy and its revision every six years, including an estimate of the cost of degradation, i.e. the foregone economic benefits if GES is not reached. Other requirements are a cost-benefit analysis of new measures needed to achieve GES, as well as ecosystembased marine management and sustainable use of marine goods and services by present and future generations. This study tackles the first requirement of the MSFD and estimates the economic benefits of reaching GES.
Theoretical underpinnings of the economic benefit valuation of environmental policies and cost-benefit analyses are solid [2, 7, 8] . In the Baltic Sea area, several economic valuation studies applicable to policies other than the MSFD exist. Ahtiainen et al. [9] assessed the monetary benefits related to decreased levels of eutrophication in all nine littoral countries of the Baltic Sea according to the HELCOM Baltic Sea Action Plan (BSAP). Their Contingent Valuation (CV) survey showed a large variance in the mean willingness to pay (WTP) estimates among the countries. WTPs varied annually between €6 and €76 per person and aggregated at €3600 million for the Baltic Sea area. The results were furthermore applied by Hyytiäinen et al. [10] in a costbenefit analysis of the HELCOM BSAP. Czajkowski et al. [11] used a travel cost method to assess the benefits from Baltic Sea recreation. The aggregate benefits were around €15 billion under current environmental conditions in the entire Baltic Sea, and could increase by nearly €2 billion if the perceived environmental conditions improved by one unit on a five-point Likert scale. Furthermore, marine-related benefits have also been estimated in Finland, Sweden and Lithuania by a Choice Experiment (CE) method for biodiversity (perennial vegetation), food webs (size of fish stocks) and pristine areas [12] . The study concluded that WTP estimates for these attributes differed significantly between countries. Another Baltic Sea CE application estimated the Finnish benefits for reducing nutrients and improving water quality [13] . The results showed that people value water clarity and low level of bluegreen algae over the abundance of cyprinids and status of bladder wrack. The annual household WTP for different improvement scenarios varied between €149 and €666, thus aggregating at €366-1636 million for the whole population. In Sweden, Östberg et al. [14] provided policy support for the EU Water Framework Directive (WFD) (2000/60/ EC) using CV. They found that households' annual WTP for improved water quality and decreased levels of noise and littering were €89-127 (SEK852-1224) and €47-57 (SEK456-552), respectively.
A prerequisite and challenge for economic valuation are the description and prediction of policy intervention in the environment. The valuation scenario should reflect the policy at hand and describe its impacts in an understandable way to those whose preferences are elicited. In the MSFD context, this challenge is amplified by the fact that GES is defined using 11 descriptors, varying from less tangible concepts such as marine biodiversity or underwater noise to a concrete nuisance of marine litter [15] [16] [17] [18] . It is unclear how to operationalize the definition of GES and how to assess whether or not it is met [19] . On the other hand, application of the ecosystem services approach requires predictions of a policy intervention in the ecosystem services. Although some attempts to link GES and the ecosystem services exist [e.g. [20] [21] [22] , one of the key challenges in the application of ecosystem service approach to support marine policies is to operationalize the conceptual cascade model [23] . Such model shows how marine ecosystem structure, functions and processes generate goods and services for people. Drakou et al. [24] found that, in particular, identification of links between ecosystem structure and cultural ecosystem services is difficult.
Despite the challenges, some studies have attempted to estimate the economic benefits of reaching GES. Often the applied method has been CE, which enables the estimation of the benefits separately for each GES descriptor. Norton and Hynes [25] estimated the value of achieving GES in the Irish marine waters, describing the valuation scenario with five environmental attributes, including biodiversity and healthy marine ecosystem, sustainable fisheries, pollution levels, non-native species and physical impacts. They showed that substantial benefits are associated with GES, as the aggregate mean benefits were estimated to be between €343 million and €749 million annually (€99-218 per person). The highest values were attached to pollution and fisheries, whereas the benefits related to biodiversity and non-native species were not as clear. Tuhkanen et al. [26] focused on oil and chemical spills, nutrient run-off from land and non-indigenous species, and estimated the monetary value of reaching GES in the Estonian marine waters of the Baltic Sea. They found that, on average, an Estonian household was willing to pay €65 annually for an improvement in the marine environment to achieve GES. The highest WTP was found to be related to reductions in oil and chemical spills. Furthermore, another CE application estimated the benefits of several descriptors reaching GES in the Latvian marine waters of the Baltic Sea [27] . The annual WTP per person for reaching GES was found to be €6-7 for eutrophication, €1-2 for non-indigenous species and €0.5-1 for marine biodiversity.
This study adds the literature by estimating the economic benefits of achieving GES in the Finnish marine waters of the Baltic Sea by using a CV method, and is carefully designed to provide results applicable to the cost of degradation analysis requested by the MSFD. The study evaluates the entire change in the marine environment defined by all 11 GES descriptors, and is an example of a fit-for-purpose economic valuation study where the policy context is real, and which is called for in academic literature [e.g. 2]. The applied approach may reflect the benefits of policy actions more realistically than a study only concentrating on a single environmental problem or GES descriptor, as most improvement actions impact the whole system [14] . Additionally, double-counting is avoided when all descriptors, which are to some extent overlapping, are included in a single study. In addition to the monetary valuation, the underlying survey provides information on the relative importance of the GES descriptors and the cultural ecosystem services. For example, Sagebiel et al. [28] identify a gap in the understanding of the Baltic Sea cultural ecosystem services. Although, MSFD calls for economic analyses, in some cases policy advisers may be hesitant to use monetary valuation [e.g. 29] . Therefore, knowledge on the relative importance of the GES descriptors and cultural ecosystem services may better support sustainable management of the marine ecosystem.
Although the results from the existing valuation studies can to some degree be transferred to the Finnish MSFD context [30] , the studies cover the GES descriptors only partly. For example, in the first MSFD cycle, the cost of degradation analysis in Finland applied the results of Ahtiainen et al. [9] , which considered only eutrophication. Therefore, this study fills the gap in literature by being the first to assess the monetary benefits of achieving GES for all its descriptors. Hence, this study can be regarded as a benchmark of a valuation study estimating the benefits of reaching GES that can be applied in other countries or, with necessary adjustments, the results may be transferred to other Member States to meet the MSFD requirements. The results of this study were included in a draft of the state of the Finnish Marine Areas 2018 report, which was subject to public hearing in spring 2018 and is going to be published as part of the national MSFD process. Later, the results can be used in a cost-benefit analysis of the Programmes of Measures of the MSFD [18] . In addition to the monetary estimates of the cost of degradation, the information of the relative importance of the GES descriptors and the cultural ecosystem services were used in the report to provide a wider perspective for the marine managers on the importance of marine protection from a citizens' point of view.
The study is organized as follows: Section 2 describes the applied valuation method and survey design including data collection. Section 3 presents the applied econometric models and Section 4 provides the results. Section 5 discusses and concludes the study.
Valuation method and data

Method and design
The target of the study was to assess the total environmental benefits, including non-use benefits, of achieving GES in the Finnish marine waters of the Baltic Sea (Fig. 1 ). The applied valuation method, CV, is an established survey-based stated preference method, which elicits people's WTP for environmental changes with applications ranging from air quality to biodiversity [e.g. 31] . It is among the few methods, which are able to assess non-use values in addition to use values, which is crucial in order to increase policy relevance. In fact, previous studies have confirmed that non-use values related to the marine environment are substantial [e.g. 9]. Furthermore, CV is applicable to estimate the change as a whole instead of focusing on the marginal values of individual attributes [32] , and it enables a simple presentation of the environmental change described by 11 descriptors, which would become highly demanding if, for example, CE was applied [33] .
As the survey design related to such a complex ecosystem is challenging, the questionnaire was carefully planned and tested following the current practices of CV surveys [31, 32] . Following the existing research on the benefits of initiating preference formation (e.g. [34] ), the survey familiarized respondents with an easily understandable presentation of the valuation scenario in order to mitigate the problems of inflated WTP (i.e. hypothetical bias). The design of the valuation scenario was a result of a close interdisciplinary collaboration between marine scientists and economists, which took place during several phases of the design, following the recommendations by Börger et al. [35] and Champ et al. [7] , among others. The questionnaire went through an extensive review by valuation experts, and several in-depth cognitive interviews among ordinary people were conducted before the pilot survey. Three different pilot versions of the questionnaire (N = 348) were tested among the target population and finally, after analyzing the pilot results, the final version of the questionnaire was submitted to the target population of Finnish citizens. The survey included four parts (the whole questionnaire can be found in the Supplementary online material). In the first part, the respondents were asked about their previous Baltic Sea use and subjective perceptions of the status of the sea. In the second section, the challenges related to the Baltic Sea were introduced and the respondents were asked how familiar they were with them. The third part presented the valuation scenario including questions related to WTP and its follow-up questions, and the final section included general environment-related attitudinal questions and background information.
Data collection
The survey data was collected in April 2017 using a probabilitybased internet panel run by a professional survey company (Taloustutkimus Oy). The 40,000 panel members regularly participate in online panel surveys. There is evidence that the results from the internet panel do not differ significantly from other formats [36, 37] , especially when the study is conducted in a developed country with a high literacy rate and internet penetration [32] . The final version of the survey was sent to 4999 respondents in Finland. In total 1007 responses were received, resulting in a response rate of 20.1%. This number was supplemented with the responses of the pilot study version, which presented the policy scenario in a similar way to the final survey (N=119). Furthermore, the zero protest answers 1 (23% of all respondents), five outliers (WTP amount higher than 3% of the respondents' annual income) and respondents who were unable to state their WTP (N = 52) were excluded, so the total number of analyzed 1 Protest responses were identified using a closed-ended debriefing question on the motivation for not being willing to pay [32] . Respondents were able to choose only one option describing best their reason for not being willing to pay for the suggested change. The following reasons were considered as protests: "I do not believe it is possible to achieve a good status", "I think that those who pollute more should pay more", "I do not want to pay an extra tax" and "I do not believe the money will be used for the purpose". responses was 806.
Valuation scenario
The marine environment and its components are relatively unfamiliar to most people [2] , which generates challenges for the survey design. The study aggregating all 11 GES descriptors had to be carefully designed in order to provide enough information on the descriptors while avoiding information overload and keeping the descriptions understandable. However, there is always a trade-off between the amount of information provided and the cognitive burden on respondents [14, 35] . To find a balance between the above, the decision was made to group the original 11 descriptors into six categories based on a careful multi-phase design. The pooling was targeted at increasing the clarity of a complex problem, and also at reducing unnecessary overlapping among the descriptors (Fig. 2) .
Based on the pilot study, the choice was made to present the change in the environmental status in a tabular format to enhance the respondents' assimilation of complex information in a neutral way (Table 1) [38] . The applied attribute-based presentation is similar to CE studies, but with the difference of fixed attribute levels and an evaluation of the whole system at once. This approach does not therefore estimate marginal values of individual attributes, but instead provides the aggregate value of the whole change essential for decision-making. Each of the categories and their central effects were described qualitatively in order to minimize the cognitive burden for respondents. According to the MSFD, the target is to achieve GES by 2020. However, as it was unrealistic to claim that the changes would take place by 2020 (within 3 years of the survey), a more plausible target year of 2040 was used instead based on expert opinions by marine scientists. The current status of the sea was used as the reference (baseline) status, i.e. the status of the sea when the current measures are in use but new ones have not been implemented.
A payment card approach was used as an elicitation format. The payment card was based on a procedure according to Rowe et al. [39] and Anderson et al. [40] . Initially, the respondents were asked a screening question, in which they could state whether they were willing to pay anything in principal in order for the Baltic Sea to reach GES (Table A.1) . Those who stated that they were or might be willing to pay something were directed to the first part of the payment card, in which the respondents were asked to choose the interval representing their maximum willingness to pay (Table A. 2). The value intervals were constructed based on an earlier CV study on the marine environment [9] and tested through the pilot study. The applied design method attempts to avoid the range and centering biases and applies values of an exponential response scale, which fulfils the following arguments: 1) the accuracy at which the respondents tend to estimate the values is proportional to the value and 2) Weber's law of the relationship according to which the respondents perceive the change in value is proportional to the initial value [39] . After the payment card, the respondents were directed to an open-ended question within the chosen interval of the payment card, in which they were able to state the exact amount of their WTP (Table A. 3).
Although the payment card does not, under most conditions, satisfy all conditions of incentive compatibility [41, 42] , it has some other desirable features. First, it provides more information than the singlebounded binary choice elicitation format. Second, it seems to induce a desirable level of uncertainty over the expected cost of providing environmental good, which may encourage more truthful responses [43] . Furthermore, the survey was designed to promote consequentiality and thus encouraged truthful preference revelation [42, 44] . The used payment vehicle was a tax, because as a binding and a non-voluntary payment, it prevents free-riding and promotes incentive compatibility [32] . Moreover, tax can be seen as plausible as a similar personal Public Broadcasting Tax has been collected in Finland since 2013 from all citizens, and tax has also been applied in previous studies, such as Ahtiainen et al. [9] . The survey specified that such tax would be implemented in all Baltic Sea littoral countries.
Econometric models
Data analysis
The determinants of WTP were analyzed by the interval regression model for the payment card and by ordinary least squares (OLS) for the point estimate in the open-ended question presented after the payment card. Interval regression is a generalization of the censored regression model (Tobit), which assumes that the respondent's WTP lies in the interval between the chosen and the next highest bid on the payment card [45] . In this survey, the amounts of the payment card were presented as a range instead of single values. In the OLS model, the dependent variable was the point estimate from the open-ended question. In total, 87% of the respondents stated a point estimate of their WTP in the open-ended question. However, 13% were unable to state any exact amount, so their WTP was assumed to be the mid-point of their chosen interval.
In both models, WTP values were transformed into log form. In the interval regression, the endpoints of the intervals at the extremes of the payment card were subject to assumptions. The respondents with zero WTP were included in the interval regression by assuming that their bid laid between the interval of ln(1) and ln(1.1). For those who chose the highest category and stated their WTP to be higher than €1000, the bid range was assumed to be between ln(1000) and ln(1500).
Model variables
The models were run with different numbers of variables. The basic models included only socio-demographic variables, whereas the extensive models also contained experiential and attitudinal variables ( Table 2 ). The socio-demographic variables consisted of the respondent's monthly net income level (Income), age (Age), gender (Female), education (High education), distance from the respondents' place of residence to the coastline of the Baltic Sea (Distance) and the number of people living in the respondent's household (Household size). Experiential binary variables included the respondent's concern about the status of the Baltic Sea (Worry), good prior knowledge of the problems related to the Baltic Sea (Knowledge) and personal experience of harmful effects in the Baltic Sea (Experience). Attitudinal variables consisted of a positive attitude towards donating money to environmental organizations (Donating), inspiring other people towards environmentally-responsible behavior (Inspiration) and recycling all possible waste (Recycle).
Experiential and attitudinal variables were included in the extensive model, as previous valuation studies of environmental improvements in the Baltic Sea have found that they are significant in explaining WTP [e.g. 9]. Variables Worry, Knowledge and Experience were similar to those used by Ahtiainen et al. [9] in their extensive model specification, and were significant in explaining the size of WTP in this case too. The remaining altruistic variables (Donation, Inspiration and Recycle) were included, as donating money or inspiring people [e.g. 45, 46] , and certain behaviors such as recycling [e.g. 47] , are supported as determinants to WTP. All variables underwent careful statistical tests in a way that a strong correlation between the variables was avoided and a statistically significant effect on the dependent variable was supported.
Results
Descriptive statistics
The relevant socio-demographic variables are presented in Table 3 . In general, the respondents had a higher education than the target population, which is common in internet surveys [37] . In contrast, the mean monthly net income was lower in the sample than in the target population, which is similar to previous findings in the study region [9] . The rest of the socio-demographic variables were similar within the two groups so, on average, the sample population represented relatively well the target population of Finnish citizens.
Mean willingness to pay
As a screening question, the respondents were asked about the definitiveness of their willingness to pay to improve the status of the Baltic Sea. In total, 14% of the respondents were not willing to pay anything in order to reach GES, whereas 86% had a positive WTP. In total, 76% of the respondents who stated their WTP to be €0 or any positive amount, were at least partly certain on their chosen WTP level. Low certainty ratings would have indicated possible problems with the validity of the WTP answers, but this was no concern in our case. Table 4 shows that the predicted mean WTPs from the different models were of similar magnitude, varying between €105 and €123 per year. When the mean WTP was multiplied by the total number of people between 18 and 79 years in Finland (4.13 million), the annual aggregate WTP of reaching GES in the Baltic Sea varies between €432 and €509 annually. According to Anderson et al. [40] , giving the WTP as a point estimate does not result in different valuations to the estimates based on the intervals. This is contradictory to our finding, as OLS models based on point estimates have higher mean WTP values than interval regression. This is confirmed by the data, which indicates that the point estimate of the WTP exceeds the WTP based on the mid-point of the interval. This is contradictory to our finding, as OLS models based on point estimates had higher mean WTP values than interval regression. This was confirmed by the data, which indicated that the point estimate of the WTP exceeds the WTP based on the mid-point of the interval. As the interval regression model assumed a normal distribution within the interval, it produced lower WTP estimates. The most common reason for not being willing to pay for the improvement in the marine environment was that the respondents could not afford to pay for the improvement (61%) or that they simply preferred using money for other purposes (11%). Instead, the most important reason for WTP was that the respondents wanted to ensure a healthy Baltic Sea for future generations (52%). The existence value was also seen as an important reason (35%), whereas altruistic (5%), recreational (4%) and option values (3%) were less important. These findings were also confirmed by decomposing the respondents into two groups following Mitchell and Carson [48] : those who regularly visit the Baltic Sea (the last visit was less than five years ago, which applies to 73% of the respondents) and those who only visit the sea irregularly or never (more than five years from the last visit, which corresponds to 27% of the respondents). The first group's WTP was based on both use and non-use values, whereas the values of the latter group revealed mainly non-use (and option) values. Mean WTP for the first group was significantly higher for all models (€110-127) than for the group mainly revealing non-use values (€81-107). However, even the WTP of the latter group is relatively high indicating that the Baltic Sea has a significant value for the people even if they do not use it for recreation themselves. However, even the WTP of the latter group was relatively high indicating that the Baltic Sea had a significant value for the people even if they did not use it for recreation themselves. This was also confirmed by the fact that only a minority of the respondents, 26%, stated they would spend more time in the Baltic Sea if the status was better. In total, 45% answered they would not change their behavior even if the status improved.
Auxiliary questions on the scenario description were included to enhance and evaluate the validity of the value estimates. In total, only 3% of respondents felt that the illustration of the current status of the Table 4 Mean willingness to pay (€/person/year), 95% confidence interval of mean willingness to pay (€/person/year), median willingness to pay (€/person/year), aggregate benefits (M€/year) and 95% confidence interval of aggregate benefits (M€/year) (standard errors in parentheses). Table 5 Interval regression and OLS results for basic and extensive models (standard errors in parentheses). Note: Significance levels for variables are *10%, ** 5% and *** 1%.
Interval regression OLS
sea was somewhat unrealistic, whereas the corresponding share was 12% for good status. Only 2% thought the change in the marine environmental from the current status to GES was difficult to understand, and a minority of the respondents stated they had problems understanding the WTP questions (2%). A slightly higher share felt they had difficulties answering the WTP questions (12%). Overall, the respondents seemed not to have significant difficulties in understanding and filling the survey. Table 5 presents the results for interval regression and OLS models, as well as for both their versions. 2 Statistics describing the fitness revealed that both models are significant. In general, WTP increased with the higher income and lower age of the respondent. Other factors resulting in higher WTP were the female gender and high education. The effects of the distance to the Baltic Sea coast and household size were not significant in any of the models. Furthermore, people were willing to pay more for the protection if they were concerned about the status of the sea or had good previous knowledge of the problems related to the status of the sea. Additionally, personal experience of the deteriorated status of the sea significantly increased WTP, as did attitudinal variables, i.e. having a positive attitude towards donating money to environmental organizations, inspiring other people towards environmentally-responsible behavior and recycling all possible waste.
Determinants of WTP
Importance of descriptors and cultural ecosystem services
Two additional questions were posed in the survey to gather information on the relative importance of different descriptors of GES and ecosystem services. In the first one, the respondents were asked to which problems they would allocate the collected Baltic Sea tax. Alleviation of hazardous substances and eutrophication were supported the most, followed by issues related to fish stocks and biodiversity. Money would be allocated the least to problems related to physical impacts and non-indigenous species. These results are in line with previous studies, which also confirm that people place the highest value on problems related to hazardous substances or chemicals as well as on eutrophication or water clarity [13, 14, [25] [26] [27] . One reason for such prioritization could be that these issues are noticeable and have a direct impact on recreation or utilization possibilities. The level of non-indigenous species seems to be less important for respondents in this and earlier studies [25, 26] , whereas the overall importance of biodiversity is more case-specific [25, 27] possibly due to differences in the information and knowledge level of the respondents.
In addition to valuing the benefits of achieving GES, the study collected information on cultural ecosystem services provided by the marine environment, as called for by, for example, Sagebiel et al. [28] . Knowledge of cultural ecosystem services in the Baltic Sea area is limited mainly to recreation and non-use values [28, 49] . Due to their intangible nature, assessing the importance and value of cultural ecosystem services is considered more challenging than other ecosystem services. Provisioning services, such as food and raw materials, are often market-based with prices, and were thus excluded from our analysis. Regulating services, such as climate regulation, were excluded due to the difficulty for respondents to grasp such abstract concepts, as some of them are intermediate services rather than producing final benefits for people [e.g. 50] .
In this study, cultural ecosystem services were classified according to the Common International Classification of Ecosystem Services (CICES) for Integrated Environmental and Economic Accounting. Ecosystem services were not valued directly, but their relative importance was assessed instead, by asking respondents to allocate 100 points between the services. The most valuable services were related to the existence of habitats for species, recreation and aesthetic values, whereas cultural heritage, information for cognitive development, inspiration for art and design as well as spiritual experience were seen less important (Fig. 3) . This indicates that people placed importance mostly on non-use values (habitats), as well as recreation-related values (recreation, aesthetics), which justifies the emphasis in previous research on cultural ecosystem services.
Discussion and conclusion
Using the CV method, this study provides monetary estimates for the non-market benefits of achieving GES for the MSFD's 11 descriptors in the Finnish marine area. The results show that Finns are willing to contribute annually €105-123 per person to achieve GES, which aggregates to total benefits of €432-509 million annually. These benefits will be lost if GES is not achieved, and can be considered as a national cost of degradation estimate in the review of the Finnish Marine Strategy. As the valuation scenario indicated that GES would be reached only by 2040, whereas the target year in the MSFD is 2020, our benefit estimate can be considered conservative and the annual benefits are likely higher if the improvements accrued in a shorter time scale. The most important reasons for Finns to contribute to the marine protection are the existence of a healthy ecosystem and their willingness to ensure a healthy Baltic Sea for future generations. The results highlight the importance of non-use values and indicate that the healthy status of Fig. 3 . Relative importance of cultural ecosystem services according to the survey. 2 The models were estimated with Stata 14.2.
the Baltic Sea is associated with significant monetary value.
In addition to the monetary estimates, survey-based economic valuation studies can provide other policy-relevant information by gathering citizens' views on the issue at hand more broadly. Here, the results reveal that Finns appreciate a healthy Baltic Sea irrespective of how far from the coast they live and even if they do not use the sea themselves. This result is further confirmed by the respondents' views on the relative importance of the cultural ecosystem services. They find habitats for species more important than, for example, their own recreational use. As this study implies that GES also brings contentment for people not using the Baltic Sea themselves, marine protection measures are also largely supported by non-users. Moreover, results from the additional survey questions related to the relative importance of the descriptors and cultural ecosystem services may help in prioritizing different actions, especially in circumstances where policy advisers may be hesitant to use monetary values [e.g. 29] . Respondents primarily supported public funding to be allocated to reducing hazardous substances and eutrophication, followed by alleviating the harms related to fish stocks and biodiversity. Problems related to physical impacts and non-indigenous species were seen less important.
Our novel approach covering all GES descriptors was especially designed for the policy purpose of the MSFD. However, the assessment could be further developed, for example by estimating the benefits of reaching some defined environmental status between the current one and GES, which would enable the estimation of a marginal benefit curve for environmental improvements in the status of the sea, enabling a benefit assessment of reaching various environmental conditions. As this study collects information only on the relative importance of different cultural ecosystem services provided by the marine ecosystem, another avenue for future research would be to derive explicit links between the GES and the marine ecosystem services and express the valuation scenario in terms of ecosystem services. Moreover, explaining why a respondent values one ecosystem service over another requires more research in the future.
This study is the first to assess the economic benefits of all GES descriptors in one Baltic Sea country. Executing similar studies in other Baltic Sea countries would provide a more comprehensive view of the economic gains from the perspective of regional marine policies. Using the value transfer method [51] , the results could also be transferred to other Baltic Sea countries, and with necessary adjustments, generate a regional estimate of achieving GES. Such results would be applicable at a national level, but also support the work of HELCOM, the Regional Sea Convention for the Baltic Sea [52] , and increase the regional coherence of the economic analyses for the MSFD.
